guide to the management of cardiac patients requiring major surgery.
The physician confronted with a cardiac patient needing surgical intervention must answer the following questions. Is organic heart disease actually present? What is the nature of the heart disease? What is the relation of the heart disease to the surgery? By what means before, during, and after surgery can the risk be reduced?
Problems in the Diagnosis of Organic Heart Disease It is disconcerting to realize how many patients have been told they have heart disease that cannot be subsequently substantiated by complete cardiologic study. Among 631 patients referred to the Work Classification Unit at Bellevue Hospital in New York because of employment difficulties attributed to heart disease, 175 (28 per cent) were found on careful examination to have no recognizable cardiac pathology. 4 In most instances the erroneous diagnosis of heart disease had been based on a faulty interpretation of symptoms or signs that had been present for some time.
Fatigue and dyspnea should be carefully evaluated before being accepted as evidence of congestive failure. These symptoms may be found in patients with pulmonary disease, with malnutrition, or with anxiety. Precordial pain need not be cardiac in origin, but may be caused by neuritis, arthritis, or by the "effort" syndrome. Palpitation frequently is unrelated to heart disease. Essential WESSLER, BLUMGART hy1pertension uhlconlo)licated by demonstrable cardiac involvement, pulmonary embolism, and latent syphilis may each lead to an erroneous diagnosis of heart disease. Arrhythmias per se are not necessarily indicative of myocardial pathology: sillus arrhythmia, bradyeardia, premature contractions, paroxysmal atrial tachycardia, fibrillation, or bundlebranch block may o('eur in the absence of (lemoinstrable orga tl ic heart disease. Many systolic murmurs may be transient and innocent. Faint murmurs at the apex or base that do not radiate w'idely or louder murmurs that disappear on expiration are usually of no significance. In the presence of marked aniemia or thy-rotoxicosis, grade-Ill systolic murmurs and even diastolic murmurs may also be on a functional basis. Similarly, disturbances in heart soundcs;, such as accentulation of the first sound at the apex, a split in the second sound at the pulmonie area, or a third heart sound may be of no clinical signiificance. Many additional examples could be (given of errors in the interpretation of other signs as well as of laboratory aids such as the electrocardiogram or the chest roentgeniogram. It is perhaps sufficient to state that care and judgment are required to determine that heart disease is actually present before one can assess the added risk it may bringi to a surgical procedure. Nature, Extent, and Significance of Heart Disease Once a diagnosis of heart disease has been established, its importance from the viewpoint of surgery ean best be appraised by classifying the cardiac defect according to the nomenclature of the New York Heart Assoociation. > Part icularlv in the older age groups the etiology frequently will be multiple. Perhaps the miost significant aspeet of the heart disease, insofar as it involves surgery, is the In practice, the experienced anesthesiologist by minute-to-minute observation and care can provide effective and safe anesthesia for the patient with heart disease. He can do this by inducing anesthesia quietly and without struggle, by maintaining anesthesia evenly and with adequate pulmonary ventilation, and by using anesthetic drugs in quantities that produce minimal changes in the patient and still provide adequate surgical exposure.
Cardiac Arrhythmias during Surgery
The physician should be prepared for the development of various arrhythmias during surgery. Some of these are of short duration and require no therapy. Many are directly related to hypotension or anoxia and, although responsive to pressor amines, are corrected only by eliminating the cause of the disturbance in pathologic physiology. If serious arrhythmias persist despite maintenance of arterial pressure and of oxygen saturation, drugs may be helpful in reestablishing a normal sinus rhythm. Supraventricular tachycardia and atrial flutter and fibrillation may be treated by carotid sinus pressure, intravenous lanatoside C (if the patient is not already receiving digitalis), or intravenous procaine amide (Pronestyl). Frequent ventricular beats or ventricular tachycardia may be eliminated by intravenous Pronestyl, beginning with a rate of 50 mg. per minute and gradually increasing the dose under direct electrocardiographic monitoring.
Cardiac arrest leading to death is one of the major accidents occurring particularly in patients with aortic stenosis, conduction defects, and coronary artery disease. Cardiac standstill is the usual mechanism of cardiac arrest during anesthesia. Ventricular fibrillation may occasionally be responsible. Preventive measures include the administration of atropine and the avoidance of overdigitalization, as well as the prevention of anoxia and hypotension. Constant observation of the heart by the anesthesiologist, using an oscilloscope or another monitoring device, is imperative in order to institute therapy immediately. Pounding the chest wall and needle puncture of the heart to stimulate cardiac action are indicated. The use of external stimulation of the heart through-electrodes placed on the chest wall has been shown to be effective in the treatment of ventricular standstill. Impulses at 60 per minute and 3 milliseconds in duration are applied at 50 to 150 volts. All cardiac patients should have a cardiac monitor and an external electric pacemaker applied prior to the induction of anesthesia. Appropriate precautions must be taken to safeguard the patients from the hazards of electrical apparatus during anesthesia. If the patient has been monitored by oscillographic control and the mechanism is seen to be ventricular fibrillation, external countershock with an A.C. current at 250 volts or more for 0.15 second is effective. The heart either resumes normal beating or can be aroused from standstill by external electric stimulation. Most recently a simple method of applying pressure to the unopened chest for maintaining circulation until the cardiac beat is restored has been recommended.15 If none of these measures is effective within 60 seconds of arrest, thoracotomy and manual massage of the heart are indicated. To salvage patients who develop cardiac arrest in the operating room, it is necessary that a prophylactic and therapeutic program be available in advance of the accident. Details of such a program have been published by Zoll and his associates. ' of male hearts exhibited coronary artery obstruction. Among all hearts from patients over the age of 40, less than one fifth were entirely normal. The majority of these patients died of noncardiac causes and many had no symptoms, signs, or laboratory evidence of heart disease. 25 The implications of these data take on even broader significance with the realization that under the age of 40 and in patients with morphologically normal hearts, an occasional unexpected death may be cardiac in origin. Sudden cardiac arrest on induction of anesthesia for a diagnostic uterine curettage in an otherwise healthy 22-year-old woman may serve as an example. Since these cardiac difficulties cannot be predicted, the ultimate reduction of cardiovascular deaths in general surgery will be realized only when the precautions recommended for cardiac patients are applied to all individuals subjected to surgery.
